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Abstract:
The fruit fly, Drosophila melanogaster, is a widely used model system 
with which to study asymmetric cell division (ACD). ACD is a process 
within the neuroblast stem cell that results in the formation of polarized 
cell domains and eventually to two daughter cells of different fates – one 
cell becoming a neuron/glial cell, while the other self-renews as a stem 
cell. During ACD, errors in protein polarization along the apical/basal 
cortex of the cell can occur, leading to cell proliferation and the formation 
of tumor cells. So far, the pathway leading to polarization is largely 
understood, but the precise temporal dynamics are not well documented. 
Here, we propose to sort out the molecular pathway leading to apical 
domain formation in Drosophila neuroblasts by imaging two putative 
upstream components, Bazooka (Baz) and Inscuteable (Insc) at the same 
time in living cells in order to determine which protein localizes first to 
the membrane. To show sufficiency, we also propose to image the 
polarization dynamics of the two players under RNAi conditions where 
the other player is absent to determine whether wild type behavior is 
maintained or lost. With these tools in hand, a more precise 
understanding of the assembly of these large complexes can be gained 
with clear implications in understanding the development of intractable 
cancers such as neuroblastoma and glioblastoma.
Introduction
To study the development of the Drosophila neuroblast, we must first 
obtain brains from third instar larvae and dissect them for analysis.
A. B. C.
Figure 1. A. Drosophila life cycle. B. Location and appearance of 
dissected brains within L3 larvae. C. L3 bran containing fluorescently 
tagged polarity proteins.
A. B.
Figure 2. A. Drosophila central brain
Neuroblasts labelled for Baz (green), 
Insc (red), and basal Mira (blue).
Segregation of Mira into daughter 
cells initiates the process of establishment 
of neural cell fate
B. Schematic of asymmetric cell division in 
neuroblasts and apical cortex proteins
which coordinate to establish cell polarity 
and align the mitotic spindle curing cell 
division
Problem: Polarity is not permanent – it is dynamically re-established every cell division.
A. B. C.
FIgure 3. Polarity is dynamically established during mitosis in L3 neuroblasts. A. Immunofluorescence imaging of neuroblasts reveals that the polarity 
protein Baz only polarizes after prophase, while Insc may localize earlier in the cell cycle. B .Movie analysis of Baz-GFP reveals a dynamic localization 
in a dividing cell. C. Genetic pathway implies mutual dependence on Baz and Insc for apical localization.
Approach: Co-image Insc & Baz simultaneously in a dividing neuroblast to determine 





*male, female, virgin female *WT (w1118)
*curly wings (Cyo)*drop eyes (Dr)
Figure 4. A. Insc- or worGAL4-UAS system used to drive transgenic expression in neuroblasts B. Representative images of fly lines including 
dominant marker balancer lines. C. Crossing scheme to generate transgenic lines to drive expression of Baz-mCherry (red) and EmGFP-
Insc (Green) in neuroblasts.
Figure 5 A. Test microscopy of Baz-mCherry/Cyo x WorG4;UAs-His2A-RFP. In this cross, both Baz and histones are labeled in red (pseudocolored
magenta).
Future Directions:
As we get our desired crosses, we will be dissecting 
the brains from the larvae and fixing them on slides. 
We will be co-imaging the brains using fluorescence 
microscopy to detect the GFP and RFP tagged 
proteins on the chromosomes. We will image w; UAS-
Baz-mCherry/Cyo; TM3/Dr and w; sco/cyo; 
3xEmGFPInsc/Dr before we cross them to guarantee 
mCherry and 3xEmGFPInsc are still tagged.
RNAi line crosses
Determine the effect of depleting the binding 
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Figure 4. A. Immunofluorescence imaging of Insc, Baz, & Mira under Baz RNAi 
conditions. Baz appears to disappear along with loss of basal Mira, while Insc
retains apical localization. Movies could enhance this conclusion
